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PURPOSE: To transfer all data, and also, to eliminate the need of a transfer 
data number counter by transferring the data when an untransferred data 
remains behind in a data latch buffer, when an input/output port has transmitted 
the transfer end to a CPU. 

CONSTITUTION: When the data are brought to direct memory access (DMA) 
transfer from an input/output port 12 to a memory 13, a signal outputted at 
the time of the end of the DMA transfer from the input/output port 12 to a 
CPU 14 for managing a DMA controller 41 is utilized, and when this signal 
has been outputted from the input/output port 12, when the data from the input/ 
output port 12 to be transferred to the memory 13 remains behind in a data 
latch buffer, this data is transferred to the memory 13. In such a way, a transfer 
data counter is eliminated, the cost can be reduced, and also, even in case 
width of data buses of the memory and the input/output port is different, the 
DMA transfer can be operated normally. 
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a: data bus. b: 8 bits, 
data effective 



c: 16 bits, d: address bus, e: host 
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PURPOSE: To extend a data bus without increasing the number of bus lines 
by informing only a head address to a slave, and thereafter, diverting a system 
address bus to a system data bus and executing a data transfer. 

CONSTITUTION: A module having a DMA function is provided with plural data 
buffers 24, 25 being equal to width of a system data bus, and in case of execut- 
ing a continuous address access to a slave by using a . system bus 27, only a 
head address is informed to the slave,, and thereafter, a system address bus 
is diverted to the system data bus, and through those data buffers 24, 25, the 
data transfer is executed by both the system data bus and the system address 
bus. In such a way, a transfer speed on the system bus can be improved by 
extending the width of the data bus without increasing the number of data 
lines. 




26: address latch, a: local bus. b: data, c: address 
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PURPOSE: To simplify processing procedure, to curtail a data length required 
for a transfer and to improve a transfer speed by executing a data transfer 
in a period in which a controller sets a control signal line to a one-way level. 

CONSTITUTION: In case of executing a transfer of data between a controller 
11 and a data processor 10, the controller 11 sets a control signal line 30 to 
a one-way level in a necessary period. In this period of the one-way level, the 
transfer of the data is executed between the controller 11 and the data processor 
10. In such a way, with regard to the data to be transferred, it will suffice 
to only designate a head address at the time of read-out/write of the data, 
and irrespective of whether the data to be transferred is the quantity of one 
unit data quantity or the quantity of plural unit data, the transfer can be execut- 
ed by the same processing procedure, the data length required for the transfer 
can be curtailed, and the transfer speed can be improved. 




12,20: arithmetic processing. 13.21: storage. 14: address 
counter. 22: word number counter 



® B * IS « & fr <J P) <S> 4f 8* ffi SB ^ H 

®^^^f^^^ (A) ^1 - 145754 

©Int. CI/ ^giJIS^ frrtSSS^ @^B8 ^1^(1989)6^78 

G 06 F 13/38 3 3 0 C-8840-5B 

El PB62- 304059 
®m m B562( 1987)12/3 IB 

®m i a .<* s ^ a »i ^ - ^«s^ffliE:+igiiiTa3*6^ 
©ft a a fm± «s« »« 



TO #E3 ^ 

1 . ftWto&W 

2. 3* 5* # <0 *S Iffl 

9 7 7 ft ft iL . «fX^A'<X&;Ov>TXt/- 
X r- A 7 KUX/<XlC«fcy5fcSK7Kl'XG>*6:X 



•r ) ic * y * it'AaasiEd^TcputDiit) & 

ft tT -5 . 

ft A. If . fc6®<D<fc}*C>*U (MEMORY) 

6 1. DMAC62. CPU 6 3 5fa^i''a-il/ 
At£/xf^^XfcJ:yiS^*^fe3>t:a-*^ 
xrAT?tt. fx^A^xftffiufc^-^lfciS^ 

x-s s -$r^x£.ffi# 5 £tf*u&*vT^&. 

rG>7KUX-^-*><X$»JB#5»UiiB4ia<0 
i: -3 K , 7Kl/X'<XflJi3,fctf? :: -$'/<X/|J<0A< 
X 9 -f > Jt K X K B - 7 , m# ( S troba) l£ Jfc 0 . 

7 K U Xte^CA D)6 * t/x- * fc^(Deta) & 



-337- 



3fi<P0>7 K l/xr<x*?J;t;x"-#<'<X0)ffi«BfclrS) 
urn, $b 3 b co <fc ? tc * jasttrKi/xr^-fe 





v e a 


— *i/XxAK*3tf 




D M 


A&ffe Uti 


j}( — K 


l±, SB 2 0 <0 * $ K 




* r; 


(MEMORY) 


2 1 . 


DMAC22. CP 


u 


2 3 , 


t — $ y 7 T 


A 2 4 


. *'<*7tB 


2 


5 . 


7 K t/ X 9 v * 


2 6 . 


JS J; d — * >u j< x 


( 


□ — 


*? n> -r - * '< * 


, n - 


/>/l/7KUX><X) 


fe 




to 0 * * 'J n 0> 






ti 


*c i/ 


X x A * X 2 7 


tc <t *J 


<SS ^ S ii t p 4 » 






* fc. a 


*"< X 






t/ X 


x A x* - 9 /< X 


li 1 6 


fcTvh ( D M A I$tt 


3 


2 tr 


s> b ) V % & . 










* , 55 1 fS 






CD 


x - 


* te & * *7 * »£(D M Al$), DMAC2 


2 


\t . 


*f 7KI/X- 


x h a 


-•rm^CA s)c «t 


u 


• 5fe 



WIB-T 1-145754 (2) 

* 5 > m. £ fflant* * i t * < , x"-f<x 

« L r t' X x A X Ji <& £ & & l*l J: 1* 

&cfctf^flfi*x'-*te£##*&#*&£i:K 

& & 

tit ril 

*fc V fcT a - * ^XxA0x"-*fc; 

-*^»77 tflA. fXxA^X&Hl^-tXl/ 

-yt^-r*5iiS7' Ki/xr^-txfc 
&&7KL'xa*fcxu-7Kifi*oufc&, i/x 
f A7KI/X^Xfc^^f Ar-?^Xtig|Bl/ 
flvi&Of-j'^y^r t^l/T, V X x A x - 
*;UfeJ;i;i/^?A7 Kt/Xr<XCOffi#K«fc y 
x*-*teiSfctf?C:fclC 

Sir KUX&i/XxA^<X2 7<0fXxA7*Kl/ 
X^X^^oTXL/ — *^(®^-frf)^ifi»JU % -e 
©St. i/XxATK L/X/<X&«5fflUri/Xf'A 

f-^A^&itgju. ra^ro^x^^v&ipjfflL 
t;s&©x- mm. 3 . 

DMAfcfJ?»-£*Cl*. DMAC22 
ti5 = -*><v77A24#£Utx*-*' , *v7TB 

i/Xr AlClSPt, 3 2 y h Wf-? fciS^fi 

*tfc* 7KUXl:-3^TIUb - ^(OCPUrff 
-K(@iff)^^^@(7K^fe^;>h7 

* * CPU23*f X^A/<A29 fc7^t 
X ** * tt & , 7Kl/X?yx26fc*t;x*-£/< 
V 7 T A 2 4 yi>tl 6 y h0>x-*i|5jtSfc 
tf 7 . 

* & Dfc (* , /<X5^f>«&l^jftOT4Cli:^ 
< . *1t+ -IKOTKUx-^-^^x^ffl^^ 



-338- 



# » 191 u J: n if . ^^wvftfcfflin"*-*::*: 



#118 T 1-145754 (3) 

f A ^ A <0«5i£@ "C 6 • 

21,61 : * j e'MMEMORY) f 22,62 : 

(DMAC), 2 3, 6 3 : 4»ifefti3®^H(C P U) t 
24 I 9 r - 9 '< y 7 y A , 25 :f - 2 y 7 7 
B , 26:TKl/XV;f, 27 
AD:7Kl/A|8f, AS : - A>d- 

Data: f-*Q^ ( DS : r - * • X h 
D — y m ^ r S trobe : XhD-y<S^. 



AS fit A ttA&tt <; 3 





-339- 



J*fifl¥ 1-145754 (4) 



m 3 



AD 
AS 



Sfc SS 7 KM 



AS 1 I 1 I 

DS 



i r 



AD • 
D*x& ' 

SXKtB ' 



m ♦ ts 



■<ZZ) CIZ>- 

<ZZ3 < — ^ 



m e 



02 



61 



C PU 




DMAC 




MEMORY 



> 



-340- 



